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Introduction

17
For efficient hydrogen (H2) production via water splitting 18 reaction, both hydrogen evolution reaction (HER) and 19 oxygen evolution reaction (OER) need to proceed with a 20 high-rate. [1, 2] However, the kinetically slow OER process 21 has been a major bottleneck, [3] switches. [9] [10] [11] [12] Similarly in recent studies [13, 14] Fe modified 43 NiO compounds have been demonstrated to be efficient 44 OER catalysts. The Boettcher's group [14] found that Fe 45 enhances the film conductivity of nickel-based oxide, and 46 claimed that incorporated Fe enhances the OER activity 47 through a Ni-Fe partial charge transfer activation process, 48 as has been proposed by Corrigan et al. [15] Furthermore, 49 this study also reported that the overpotential of Ni(OH shown in our recent work [15] In order to investigate time-dependant behavior of the sample, 46 repeated CV measurements with long-term chronoamperometry 47 (CA) measurements were carried out. As shown in Figure 4a , 48 the potential required to achieve a photocurrent density (Jph) of 49 10 mA cm -2 was found to depend on the operating time. An 50 applied potential of 1.13 V was required for the initial CV curve.
51
This performance compares well our previous study with an as- the electrical conductivity of the CoOOH phase, [36] and our ICP- reports, [13, 36] where the redox wave for Co 2+/3+ and Ni 2+/3+ shifts 67 anodically as the Fe content in the oxide films increases. 68 However, only few studies reported the presence of the negative 69 shift of redox peak. J. M. Marioli et al. [38] observed that this observations, the precise effect on the catalytic mechanism 4 remains unknown.
5
The CA study performed at 1.2 V versus RHE for 3 days ( Figure   6 4b) reflects the above mentioned behavior of CV curves. behavior (see Figure S6 ).
28
The electrochemical properties of NiCoOx thin film deposited on layer. An Al charge collecting layer with a circular hole for light irradiation 46 was deposited by e-beam evaporation with a metallic shadow mask to 47 make circular rings for light irradiation. More fabrication details also can 48 be found in our previous work [27] and Supporting Information. 
